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PURPOSE: This study was conducted to evaluate the performance of a sutureless adhesive-backed device, StatLock, 
for securement of peripherally inserted central venous catheters (PICCs). Earlier studies have demonstrated that 
StatLock significantly reduces catheter-related complications when compared to tape. The purpose of this study was 
to determine whether a sutureless securement device offers an advantage over suture in preventing catheter-related 
complications. 

, 

MATERIALS AND METHODS: 170 patients requiring PICCs, which were randomized to suture (n = 85) or StatLock 
(n = 85) securement were prospectively studied. Patients were followed throughout their entire catheter course, and 
PICC-related complications including dislodgment, infection, occlusion, leakage, and central venous thrombosis were 
documented. Catheter outcome data were compared to determine if statistically significant differences existed 
between the suture and StatLock groups. 

RESULTS: The groups had equivalent demographic characteristics and catheter indications. Average securement time 
with StatLock was significantly shorter (4.7 minutes vs 2.7 minutes; P C .OOl). Although StatLock was associated with 
fewer total complications (42 vs 611, this difference did not achieve significance. However, there were significantly 
fewer PICC-related bloodstream infections in the StatLock group (2 vs 10; P = .032). One securement-related 
needle-stick injury was documented during suturing of a PICC. 

CONCLUSION: The sutureless anchor pad was beneficial for both patients and health care providers. Further 
investigation to determine how StatLock helps reduce catheter-related blood stream infections is necessary. 

Index terms: Catheters and catheterization . ‘&&al venous access 
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Abbreviation: PICC = peripherally mserted central (venous) catheter 

PERIPHERALLY inserted central ve- 
nous catheters (PICCs) are commonly 
used for intermediate to long-term in- 
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travenous therapy in hospitalized and 
home-care patients. Central venous 
catheters have been associated with a 
variety of postinsertion complications, 
including infection, phlebitis, central 
venous thrombosis, catheter dislodg- 
ment, leakage, and occlusion. The 
most common PICC complications in- 
clude dislodgment in 5%31% and 
bloodstream infection in 2%-20%, re- 
sulting in premature catheter removal 
in nearly one third of all patients (l- 6). 

Bloodstream infection is a signifi- 
cant complication of indwelling cen- 
tral venous catheters. It is estimated 
that 16,000 patients develop catheter- 
related sepsis each year, with an asso- 
ciated mortality of 12%~25% (7). The 

attributed cost of treating these infec- 
tions has been estimated to be between 
$3,700 and $29,000 per case (7). Pre- 
ventative strategies are needed to de- 
crease the risk of catheter-related 
bloodstream infections. 

Needle-stick injury poses a signifi- 
cant risk to health care providers. Cur- 
rent figures report the needle-stick in- 
jury rate to be 25-39 per 100,000 
sutures used (8). However, it is esti- 
mated that only 5% of needle-stick in- 
juries are actually reported (9). New 
federal legislation mandates the use of 
needle-less devices to reduce the risk 
of needle-stick injury (10). 

Traditionally, central venous cathe- 
ters have been secured with tape or 
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Figure. StatLock 
securement device 
for PICCs and cen- 
tral venous cathe- 
ters holding a dou- 
ble-lumen cook 
PICC. 

suture, although no prospective ran- 
domized trials have demonstrated su- 
periority of one technique versus an- 
other. Recently, StatLock (Venetec 
International, San Diego, CA) was in- 
troduced as a sutureless alternative to 
tape or suture for securement of PICCs 
and other central venous catheters. 
This device consists of a sterile, latex- 
free, adhesive-backed anchor pad con- 
taining two plastic posts that secure 
onto the PICC with a locking clamp 
(Fig). Although previous studies com- 
paring the sutureless device to tape 
have demonstrated an overall reduc- 
tion in catheter-related complications 
by 45%-72% (ll-13), it is uncertain 
how well this device performs in com- 
parison to suture. 

A randomized, prospective study 
was conducted to compare a suture- 
less securement device for PICCs with 
suture in an adult population, and to 
determine what impact it would have 
on catheter complications. 

MATERIALS AND METHODS 

Study Design 

Approval to conduct this prospec- 
tive, randomized trial was granted by 
the institutional review board. Each 
study subject gave verbal informed 
consent before enrollment. The ran- 
domization was performed with con- 

cealed envelopes that designated 
patients to receive the standard se- 
curement with interrupted 2-O Pro- 
lene (Ethicon, Somerville, NJ) or 
StatLock. 

Catheter Insertion 

An educational program reviewed 
the current suture method and intxo- 
duced StatLock to staff members of the 
interventional radiology section. Sin- 
gle and double-lumen PICCs (Cook, 
Bloomington, IN) were inserted under 
direct sonographic and fluoroscopic 
guidance by physicians, as previously 
described (1). Demographic data, indi- 
cation for placement, catheter type 
and dimension, and length of time re- 
quired to secure the PICC were re- 
corded during each case. Immediately 
after PICC placement, the operator 
noted all difficulties encountered and 
assigned ease (application/attachment 
of device or suture) and satisfaction 
(strength of securement) scores with 
the securement technique used, based 
on a 16point scale (1 = least ease or 
satisfaction; 10 = most ease or 
satisfaction). 

Study Participants 

Eighty-five patients enrolled in 
each group (Tables 1,2). Both groups 

shared similar age, sex, and race char- 
acteristics. The catheter type, vein 
used, arm used, and catheter indica- 
tions were also. similar. In addition, 
the prevalence of comorbid conditions 
was similar in both treatment groups. 

Patient Follow-up 

Research assistants examined in- 
patients daily and followed dis- 
charged patients by phoqe every other 
day. Semipermeable transparent poly- 
urethane dressings were changed on 
all inpatients every 3 days or more 
frequently if necessary, according to 
hospital protocol. Sutures were in- 
spected during each dressing change 
for signs of loosening, deterioration, or 
breakage. The sutureless device was 
changed every 6 days to comply with 
the hospital dressing change policy. 
Sutures or StatLock devices that were 
loose or broken at the time of dressing 
change were immediately replaced. 
Home infusion nurses were instructed 
to change dressings, replace anchor 
pads, and inspect sutures weekly in 
discharged study patients. 

Definitions 

Completion of the intended course 
of therapy constituted planned cathe- 
ter removal. Catheter removal before 
completion of the intended treatment 
course as a result of dislodgment, in- 
fection, phlebitis, thrombosis, catheter 
leakage, or occlusion was categorized 
as unplanned removal. 

Catheter dislodgment was defined 
as accidental removal or movement 
that resulted in the loss of function. 
Movement greater than 0.5 cm with- 
out loss of function was categorized as 
catheter migration, even though the 
catheter tip may have no longer re- 
mained in a central position. Catheters 
were categorized as connected or hep- 
arin locked based on the predominant 
intravenous connection status re- 
corded in the patient chart. 

Catheter-related bloodstream infec- 
tions were confirmed upon isolation of 
identical organisms from both line and 
peripheral blood cultures or deferves- 
cence of symptoms after PICC re- 
moval, in accordance with Centers for 
Disease Control guidelines (12). A sus- 
pected PICC-related bloodstream in- 
fection constituted failure to the meet 
the criteria for a confirmed line infec- 
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Table 1 
Study Patient Characteristics 

Suture StatLock 
Category (n = 85) (n = 85) P Value 

Mean 2 SD (y) age 57 +- 14.6 54 + 16.9 NS 
Sex 

Male 48 49 NS 
Female 37 36 NS 

Race 
White 64 61 NS 
Black 18 22 NS 
Other 3 2 NS 

Catheter type 
Single lumen 41 39 NS 
Double lumen 44 46 NS 

Vein used 
Basilic 80 76 NS 
Cephalic 3 5 NS 
Bra&al 2 4 

Indication for PICC’ 
Antibiotics 62 60 NS 
Total parenteral nutrition 20 19 NS 
Intravenous fluids 12 9 NS 
Chemotherapy 13 13 NS 
Blood draws 10 13 NS 
Blood products 4 5 NS 
Other 5 6 NS 

* Patients had multiple indications for PICC placement. 

tion despite a strong suspicion by the 
primary medical team. 

A diagnosis of cellulitis was estab- 
lished on the basis of skin tenderness, 
erythema, edema, and purulent exu- 
date that resolved with antibiotic 
treatment and/or catheter removal. 
The presence of a tender, erythema- 
tous, palpable venous cord after the 
course of the catheterized vein estab- 
lished the diagnosis of phlebitis. Sus- 
pected central venous thrombosis was 
confirmed by duplex ultrasound or 
venography. Inability to infuse the 
catheter despite attempts to clear the 
obstruction, according to standard 
hospital protocol, was categorized as 
~.m~eso!vable occlusion. 

Statistical Analysis 

Statistical analysis was performed 
with the Stata software package, ver- 
sion 6.0 (Stata, College Station, TX). A 
sample size was projected with use of 
a two-tailed alpha of 0.05 and a beta of 
0.2, expecting a complication rate dif- 
ference between both groups of 50% or 
greater. Normally distributed vari- 
ables were compared with use of un- 
paired Student t-tests. Non-normally 

distributed variables, such as inci- 
dence rate and proportions, were 
treated as nonparametric, and groups 
were compared with use of either the 
Wilcoxon rank-sum test or exact bino- 
mial probabilities. 

RESULTS 

Insertion Data 

Twenty-five different operators 
used the suture technique and 28 op- 
erators used the StatLock. Average se- 
curement time was 4.7 minutes in the 
suture group and 2.7 minutes in the 
sutureless group (P < .OOl). The aver- 
age securement ease/satisfaction 
scores were 7.2/7.3 for suture and 7.0/ 
7.1 for StatLock (P = NS in both cases), 
respectively. Two patients could not 
be enrolled into the study. Excessive 
bleeding prevented adhesion of the 
StatLock in the first patient and the 
PICC catheter wing fractured during 
attachment to the posts of the anchor 
pad in the second patient. One case of 
operator needle-stick injury was doc- 
umented during the suture technique. 

Outcome Data 

The average catheter dwell time 
was 35 days t 38 in the suture group 
and 33 days -C 42 in the StatLock 
group (Table 3). Unplanned removal 
occurred in 31 of 85 patients (36%) in 
the suture group and 20 of 85 (24%) in 
the StatLock group (P = NS). Line con- 
nection status was predominantly con- 
nected in 36 of 50 patients (72%) who 
underwent unplanned catheter re- 
moval and in 26 of 120 patients (21%) 
who successfully completed their 
catheter course (P < .OOl). All cases 
of accidental dislodgment occurred 
while catheters were connected to in- 
travenous tubing. However, no signif- 
icant difference in overall line connec- 
tion status was observed between 
suture and StatLock groups. 

Sixty-one complications were docu- 
mented in the suture group and 42 in 
the StatLock group. Several patients 
had more than one documented com- 
plication event during their catheter 
course. Complications included cathe- 
ter dislodgment, migration, systemic 
infection, cellulitis, leakage, occlusion, 
and central venous thrombosis. Over- 
all catheter dislodgment rates were 
similar between groups (12 suture vs 
10 StatLock; P = NS). In addition, 
catheter migration without loss of 
function did not vary significantly be- 
tween groups (nine suture vs five Stat- 
Lock; P = NS). Broken or loose sutures 
required repeat securement or rein- 
forcement in 18 patients and caused 
nine migrations and two dislodg- 
ments. Seventeen patients had de- 
tached or loosened anchor pads that 
required replacement prior to the reg- 
ularly scheduled change and resulted 
in five migrations and three dis- 
lodgments. In two patients receiving 
home infusion therapy, follow-up re- 
vealed that improper use of the su- 
tureless device resulted in accidental 
dislodgment. 

Follow-up revealed a significant 
difference in the number of systemic 
infections (10 suture vs. two StatLock; 
P = .0032). In addition, the difference 
in confirmed catheter-related blood- 
stream infections was found to be sig- 
nificant (eight suture vs one StatLock; 
P = .04). In all patients with confirmed 
and unconfirmed line infections, 
PICCs were removed and antibiotic 
therapy was initiated. 

Cellulitis, catheter leakage, unre- 
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Tab le  2  
C o m o r b i d  Condi t ions 

Category  

Infection* 
Malnutr i t ion’ 
Cancer  
H IV  
Diabetes  
Congest ive  hear t  fa i lure 
Transplant  
Coagu lopa thy  
Chron ic  obstruct ive pu lmonary  d isease  
Rena l  fa i lure 

S u t u r e  S tatLock 
(n  =  85)  (n  =  85)  P  V a l u e  

2 7  (32)  
1 9  (22)  
1 3  ( lsj  

8  (9)  
6  (7)  
4  (5)  
4  (5)  
2  (2)  
10)  
1  (1)  

3 5  (41)  N S  
1 4  (16)  N S  
1 9  w 4  N S  

4  (5)  N S  
4  (5)  N S  
5  (6)  N S  
1  (1)  N S  
1  (1)  N S  
2  (2)  N S  
0  N S  

Note . -Numbers  in  parentheses  a re  percentages.  
* Infection: surg ica l  w o u n d  (n  =  28);  osteomyel i t is  (n  =  13),  p n e u m o n i a  (n  =  lo), 
s inusi t is (n  =  6); ceIlul i t is (n  =  5). 
’ MaInuh- i t ion:  gastrointest inal  surgery  (n  =  24);  in f Iammatory  bowe l  d isease  (n  =  9)  

T a b l e  3  
Catheter  O u tcome 

Suture  
Category  (n  =  85)  

Indwel l  tune 
Total  (d)  2 ,934 
M e a n  2  S D  3 5  C  3 8  

Unp lanned  remova l  3 1  (36)  
Total  P ICC comphcat ions  6 1  

Inc idence rate* 21/1,000 
Catheter  d is lodgment  1 2  (14)  

Inc idence rate* 4.1/1,000 
Catheter  m igra t ion+  9  (11)  
Sys temic  infect ion 1 0  (12)  

Conf i rmed 8  
Suspec ted  2  
C o m b i n e d  inc idence*  3  4/1,000 

Cel lul i t is 5  
Leak  2  
Ocdus ion  4  
Centra l  venous  thrombos is  1  
Secu remen t  de tached or  loose  1 8  

Note . -Numbers  in  parentheses  a re  percentages.  
* Inc idence repor ted per  1 ,000 catheter days.  
’ Migra t ion  d id  not  resul t  in  loss of funct ion. 

S ta tLock 
(n  =  85)  

2 ,796 
3 3  2  4 2  
2 0  (24)  

4 2  
15/1,000 

1 0  (12)  
3.6/1,000 

5  (6)  
2  (2)  

1  
1  

0.7/1,000 
3  
1  
3  
1  

1 7  

P  V a l u e  

N S  
N S  
N S  
N S  
N S  
N S  
N S  
N S  
.032 
.040 
N S  
.028 
N S  
N S  
N S  
N S  
N S  

so lvab le  occ lus ion,  a n d  cent ra l  v e n o u s  
th rombos is  compr i sed  the  r e m a i n i n g  
1 9 %  a n d  1 7 %  of  compl ica t ions  resul t -  
i ng  m  u n p l a n n e d  remova l  in  the  su-  
tu re  a n d  S tatLock g r o u p ,  respect ively .  
Ne i ther  su tu re  n o r  S tatLock w a s  asso-  
c ia ted wi th sk in hypersensi t iv i ty .  In 
add i t ion ,  n o  cases  of  ph lebi t is  w e r e  
d o c u m e n t e d  in  this study.  

U n p l a n n e d  remova l  resu l ted  in  1 7  
P ICC restar ts in  the  su tu re  g r o u p  a n d  
1 0  in  the  S tatLock g r o u p  ( P  =  NS) .  In 

add i t ion ,  u n p l a n n e d  remova l  resu l ted  
in  1 4  n e w  pe r iphe ra l  i n t ravenous  l ines 
in  the  su tu re  g r o u p  a n d  s e v e n  in  the  
S tatLock g r o u p  ( P  =  NS) .  

D IS C U S S IO N  
A  prospect ive ,  r a n d o m i z e d  s tudy 

w a s  c o n d u c t e d  in  two we l l -ba lanced  
pat ient  g r o u p s  c o m p a r i n g  su tu re  tech- 
n i q u e  to a  su ture less  a n c h o r  p a d  for  
P ICC securement .  T h e  a n c h o r  p a d  s ig-  

ni f icant ly r e d u c e d  the  leng th  of  t ime 
r e q u i r e d  to secu re  ca the ter  to skin. O p -  
e ra tors  w h o  u s e d  S tatLock e x p r e s s e d  
equ iva len t  e a s e  a n d  sat isfact ion wi th 
the  dev ice  c o m p a r e d  to su tu re  tech-  
n ique .  Fo l l ow-up  d e m o n s t r a t e d  that  
S tatLock s e c u r e d  ca theters  as  wel l  o r  
bet ter  t h a n  suture,  it s igni f icant ly re -  
d u c e d  l ine infect ions,  a n d  it h a d  a  
t rend  toward  fewer  overa l l  ca theter -  
re la ted  compl icat ions.  In add i t ion ,  
f rom a  hea l th  c a r e  p rov ide r  s tand-  
point ,  S tatLock a v o i d e d  the  add i t iona l  
r isk of  need le-s t ick  in jury  assoc ia ted  
wi th sutur ing.  

T w o  prospec t i ve  cl in ical  tr ials a n d  
o n e  re t rospect ive  s tudy h a v e  c o m -  
p a r e d  t a p e  to S tatLock in  the  hospi ta l ,  
sk i l led nu rs ing  facility, a n d  h o m e - c a r e  
set t ings (11-13) .  T h e s e  s tud ies  d e m o n -  
s t ra ted that  the  su ture less  a n c h o r  p a d  
took  signi f icant ly less t ime to app ly ,  
w a s  no t  p r o n e  to sk in hypersensi t iv i ty ,  
a n d  r e d u c e d  ca the ter  compl ica t ions  by  
4 5 % - 7 2 %  (11-13) .  In add i t ion ,  a n  as -  
ye t -unpub l i shed  prospec t i ve  r a n d o m -  
i zed  tr ial c o m p a r i n g  su tu re  to S tat- 
Lock  in  ped ia t r ic  pat ients  s u g g e s t e d  a  
t rend  toward  r e d u c e d  ca the ter - re la ted  
infect ions;  however ,  the s a m p l e  s ize 
w a s  no t  l a rge  e n o u g h  to speci f ical ly 
test this var iab le  (14) .  

T h e  p r imary  p a t h o g e n e s i s  of  ca the-  
te r - re la ted  b loods t ream infect ion oc -  
curs  v ia  m igra t ion  of  sk in f lora 
t h r o u g h  the  p e r c u t a n e o u s  ent ry  si te 
(15) .  Su tu r ing  is t hough t  to p r o m o t e  
bacter ia l  co lon iza t ion  at  the  ca the ter  
si te a n d  m a y  exp la in  w h y  pat ients  in  
the  su tu re  g r o u p  h a d  a  g rea te r  l ikel i-  
h o o d  of  d e v e l o p i n g  b loods t ream in-  
fect ion. Un l ike  suture,  S tatLock avo ids  
d is rup t ion  of  the  sk in a r o u n d  the  cath-  
e ter  ent ry  si te a n d  m a y  d e c r e a s e  the  
d e g r e e  of  bacter ia l  co lon iza t ion  
present .  In o u r  exper ience ,  r e m o v i n g  
S tatLock at  r e g u l a r  in tervals  faci l i tated 
a  m o r e  t h o r o u g h  c leans ing  of  the  cath-  
e ter  si te t h a n  the  m o r e  s ta t ionary  ca th-  
e ters  that  w e r e  h e l d  in  p lace  by  suture,  

L imi ta t ions of  this s tudy w e r e  re -  
la ted  to statist ical power ,  ca tegor iza-  
t ion of  l ine  infect ion,  a n d  fo l low-up  of  
d i s c h a r g e d  pat ients.  B e c a u s e  di f fer-  
e n c e s  of  less than S O %  were  often ob-  
se rved  b e t w e e n  g roups ,  the  statist ical 
p o w e r  m a y  h a v e  b e e n  b e l o w  the  d e -  
s i red  va lue  of  0.8.  A l t h o u g h  Cen te rs  
for  D i sease  Cont ro l  gu ide l ines  w e r e  
u s e d  b e c a u s e  of  the i r  c l in ical  pract ica l -  
ity in  ca tegor iz ing  con f i rmed  versus  
suspec ted  ca the ter - re la ted  b l o o d -  
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stream infections, these criteria are im- 
precise. Finally, follow-up of patients 
receiving home infusion may have led 
to underreporting of catheter-related 
complications. To supplement fol- 
low-up conducted via telephone, pa- 
tients were seen during outpatient 
clinic visits. Moreover, we dealt with 
several home infusion companies, 
each following different protocols for 
PICC care. One of the primary chal- 
lenges of this study was to implement 
adequate education for all participat- 
ing home-infusion caregivers on the 
proper use of StatLock. Improper ap- 
plication of the StatLock device by 
home-infusion caregivers may have 
contributed to catheter complications 
more often than recognized through 
follow-up. 

CONCLUSION 

The availability of StatLock as an 
alternative to tape and suture for se- 
curement of PICCS poses several 
clinical implications. It significantly 
reduces line infections. StatLock per- 
forms as well or better than suture in 
preventing catheter-related complica- 
tions, particularly dislodgment and 
migration. In addition, it avoids the 
additional hazards associated with op- 
erator needle-stick injury and com- 
plies with recent federal guidelines. 

Future investigation must focus on 
how StatLock reduces catheter-related 
bloodstream infection and how this 
device may impact patient outcome 
and health care costs. 
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A B S T R A C T  
C e n tral v e n o u s  catheters (CVCs)  a n d  
p e r c u taneous l y  inser ted c e n tral v e n o u s  catheters 
( P ICCs) a r e  assoc ia ted with signi f icant 
morbidi ty .  T h r e e  p rospec tive , r a n d o m i z e d  trials 
c o m p a r e d  suture/ tape to  S ta tLock@  ( S L )  fo r  
impac t o n  catheter  compl icat ions;  on ly  
s e c u r e m e n t var ied.  T h e  th r e e  trials w e r e  S tu d y  
1 : P e d i a tric P ICC th r e a d e d  ta p e  vs. S L , S tu d y  2 : 
P e d i a tric C V C  suture  vs. S L , a n d  S tu d y  3 : A d u l t 
P ICC suture  vs. S L . D e m o g r a p h i c s  a n d  catheter  
compl icat ions w e r e  r e c o r d e d , a n d  sta tistica l  
analys is  was  p e r fo r m e d : S tu d y  l -s igni f icance 
fo r  u n p l a n n e d  remova ls  in  favor  o f S L  (4  vs. 1 4 ) ; 
S tu d y  2 - S L  sim i lar s e c u r e m e n t to  suture,  
th o u g h  S L  was  signif icantly faster  a n d  d e c r e a s e d  
u n p l a n n e d  removals ;  S tu d y  3 - S L  p e r fo r m e d  
l ike sutures,  th o u g h  signif icantly fe w e r  catheter  

infect ions (0  vs. 5 ) . T h e r e  w e r e  two n e e d l e s tick 
in jur ies with sutures.  S L  o u tp e r fo r m e d  
sutures/ tape in  al l  th r e e  trials. It r e d u c e d  catheter  
compl icat ions a n d  a v o i d e d  n e e d l e s ticks. A  b e s t 
pract ice fo r  catheter  s e c u r e m e n t m u s t b e  
recons ide red . 

IN T R O D U C T IO N  
T h r e e  m a jor  ca theter - re la ted h e a l th  ca re  
p r o b l e m s  a r e  a d d r e s s e d  in  th is  a r ticle. T h e  
morb id i ty  o f c e n tral venous  catheters d u e  to  
infect ion a n d  d i s l o d g m e n t a n d  th e  risk o f 
n e e d l e s tick in jur ies to  th e  h e a l th  ca re  prov iders  
with su tur ing c a n  b e  signif icantly r e d u c e d  us ing  
a  nove l  m e th o d  o f catheter  s e c u r e m e n t, th e  S L  
catheter  s e c u r e m e n t dev ice  ( V e n e tec  
In te r n a tio n a l , S a n  D i e g o , C A ) . 
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P e r c u taneous l y  inser ted c e n tral v e n o u s  catheters 
( P ICCs), a n d  n o n tu n n e l e d  c e n tral v e n o u s  
catheters (CVCs)  a r e  i m p o r ta n t m e d ical dev ices 
th a t a l low sta b l e  access to  p rov ide  p a r e n tera l  
n u tritio n , IV  flu ids,  m e d ications, a n d  
m o n ito r ing . T h e  exact  n u m b e r  o f P ICCs a n d  
C V C s  p laced  e a c h  year  is u n k n o w n  b u t is 
es t imated to  b e  severa l  m il l ion.’ U n fo r tu n a tely, 
c e n tral catheters a r e  assoc ia ted with a  n u m b e r  o f 
s igni f icant compl icat ions,  inc lud ing  
d i s l o d g m e n t, infect ion, occlus ion,  a n d  d e a th .2 .G  
T h e s e  compl icat ions l e a d  to  p r o l o n g e d  
hospi ta l izat ions a n d  a d d i tio n a l  t reatments  (such 
as  courses  o f IV  a n tibiotics), a n d  th e y  o fte n  
requ i re  re  P  l a c e m e n t wi th a n o th e r  invasive 
catheter.“” W e  h a v e  b e e n  study ing  a n  adhes ive -  
b a c k e d  catheter  s e c u r e m e n t dev ice  th a t p romises  
to  h e l p  r e d u c e  th e s e  compl icat ions:  th e  S L . 

B A C K G R O U N D  
Decis ions r e g a r d i n g  th e  m e th o d  o f catheter  
s e c u r e m e n t a r e  b a s e d  o n  pe rsona l  exper ience  
a n d  local  pract ice, b u t n o t o n  d a ta . N o  stud ies  
h a v e  p rospec tively c o m p a r e d  s e c u r e m e n t 
m e th o d s  fo r  the i r  impac t o n  catheter - re la ted 
compl icat ions.  U n til r e c e n tly, P ICCs h a v e  
p r e d o m i n a n tly b e e n  h e l d  in  p lace  with ta p e , 
th o u g h  th e r e  is a n  increas ing  t rend  to  su ture  
th e m . C V C s  a r e  typical ly sutured.  T a p i n g  
requ i res  less e q u i p m e n t a n d  is genera l l y  eas ie r  to  
p e r fo r m . T h r e a d e d  ta p e  a l lows th e  s e c u r e m e n t to  
b e  p e r fo r m e d  in  a  ster i le  m a n n e r . U n fo r tu n a tely, 
a d h e r e n c e  o f ta p e  b e y o n d  th e  first d a y  is 
unp red i c ta b l e , a n d  m a n y  pract i t ioners fee l  th a t it 
is less secure  th a n  sutures.  S u tu r e  s e c u r e m e n t 
re l ies o n  th e  s t rength o f th e  su ture  a n d  th e  
integri ty o f th e  skin a t th e  su ture  site  to  h o l d  th e  
catheter  in  p lace.  S u tu r ing  is u n c o m fo r ta b l e  fo r  
th e  p a tie n t a n d  m a y  requ i re  a d d i tio n a l  local  
a n e s th e tic a n d  s e d a tio n . T h e  su tu red  sites  m a y  
b e c o m e  in f lamed,  a n d  th is c a n  c o n tr ibute to  
inc reased  b a c ter ia l  co lon izat ion a t th e  catheter  
inser t ion site . 

N o n - tu n n e l e d  C V C s  a r e  a  m a jor  source  o f 
morb id i ty  a n d  m o r tality a n d  a c c o u n t fo r  9 0  
p e r c e n t o f al l  ca theter - re la ted b loods t ream 
infect ions.’ P rospec tive  stud ies  a ttrib u te  1 0  
p e r c e n t to  2 5  p e r c e n t m o r tality to  c e n tral v e n o u s  
catheter  infect ions.1’2  T h e  p a tie n t’s skin is felt to  
b e  th e  m o s t i m p o r ta n t source  o f b a c ter ia l  

c o n ta m inat ion.  Heavy  co lon izat ion o f th e  
catheter  inser t ion site  increases  th e  risk o f 
ca theter - re la ted infect ions.‘** 

S u tu r ing  a lso  p laces  th e  h e a l th c a r e  p rov ider  a t 
risk fo r  a  n e e d l e s tick injury.‘Need les tick 
in jur ies a r e  a  ser ious  o c c u p a tio n a l  th r e a t a n d  
m a y  resul t  in  t ransmiss ion o f a n  infect ious 
d isease  such  as  H IV  o r  h e p a titis B  virus.” 
W h e th e r  th e y  cause  infect ion o r  n o t, n e e d l e  stick 
in jur ies c a n  h a v e  a  signif icant e m o tio n a l  impac t 
to  th e  h e a l th  ca re  worker  a n d  resul t  in  costly 
p o s te x p o s u r e  t reatments.  

T o  assess th e  impac t o f S L  o n  ra te  o f 
compl icat ions fo r  P ICCs a n d  C V C s , w e  
c o n d u c te d  th r e e  p rospec tive , r a n d o m i z e d  cl inical 
trials. T h e  inst i tut ional rev iew b o a r d  a p p r o v e d  
al l  th r e e  trials. S a m p le size was  pro jec ted  us ing  
a n  a l p h a  o f 0 .0 5  a n d  a  b e ta  o f 0 .2 , expec tin g  a  
compl ica t ion ra te  d i f ference o f 5 0  p e r c e n t o r  
g r e a te r . C o n s e n t was  o b ta i n e d , a n d  p a tie n ts w e r e  
r a n d o m l y  ass igned  to  e i ther  th e  hospi ta l  sta n d a r d  
o r  S L  g r o u p , us ing  a  b l i n d e d - e n v e l o p e  m e th o d . 
C a th e ters  w e r e  inser ted a n d  m a in ta ined b a s e d  o n  
hospi ta l  p r o tocols,  wi th th e  on ly  var ia t ion b e i n g  
th e  typ e  o f s e c u r e m e n t. P a tie n ts w e r e  fo l l owed  
dai ly  wh i le  in  th e  hospi ta l ,  o r  if d i scharged  a n d  
a t h o m e , p a tie n ts w e r e  ca l led  by  a  m e m b e r  o f 
th e  research  te a m  a t least  every  o th e r  d a y  fo r  th e  
d u r a tio n  o f th e  indwel l ing  catheter  a n d  visi ted a t 
least  week ly  by  a  h o m e  h e a l th  ca re  n u r s e . W e  
o b ta i n e d  d e m o g r a p h i c /inser t ion  d a ta , inc lud ing  
a g e , g e n d e r , catheter  typ e , ve in  u s e d , r e a s o n  fo r  
insert ion,  p a tie n t activity level,  a n d  r e c o r d e d  
catheter - re la ted compl icat ions,  inc lud ing  
d i s l o d g m e n t, infect ion, a n d  occlusion.  T h e  
h e a l th  ca re  p rov ider  w h o  inser ted th e  catheter  
assessed  th e  e a s e  o f s e c u r e m e n t a n d  his o r  h e r  
sat isfact ion with th e  s e c u r e m e n t fo r  e a c h  p a tie n t. 
W e  r e c o r d e d  p o te n tia l  r isk factors fo r  
d i s l o d g m e n t, inc lud ing  p a tie n t activity level  a n d  
IV  tu b i n g  c o n n e c tio n  sta tus. A  cost analys is  was  
p e r fo r m e d  ( S tu d y  1 ) . Normal ly  d is t r ibuted 
var iab les  w e r e  c o m p a r e d , us ing  u n p a i r e d  f- 
test ing. Nonnorma l l y  d is t r ibuted var iab les  w e r e  
t reated as  n o n p a r a m e tric, a n d  w e r e  c o m p a r e d  
us ing  W i lcoxon rank  s u m  tests. 

T h e  th r e e  trials w e r e  as  fol lows: 
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S tu d y  1 - A  compar i son  o f ster i le  th r e a d e d  ta p e  
( fo rmer  sta n d a r d  fo r  P ICCs a t Ch i ld ren’s 
Hospi ta l  o f P h i lade lph ia  [CHO P ]) to  S L  fo r  
P ICC s e c u r e m e n t. P ICCs w e r e  p laced  in  1 0 0  
p e d i a tric p a tie n ts by  th e  C H O P  IV  te a m . T h e  
p u r p o s e  o f th e  stu d y  was  to  c o m p a r e  ra te  o f 
compl icat ions a n d  d o  a  cost analysis.  

S tu d y  2 - A  compar i son  o f su ture  ( fo rmer  
sta n d a r d  fo r  C V C s  a t C H O P )  to  S L  fo r  C V C  
s e c u r e m e n t. C V C s  w e r e  p laced  in  1 0 0  p e d i a tric 
p a tie n ts by  C H O P  P ICU fel lows. T h e  p u r p o s e  o f 
th e  stu d y  was  to  c o m p a r e  ra te  o f compl icat ions 
fo r  th e  two m e th o d s . 

S tu d y  3 - A  compar i son  o f su ture  (s tandard  fo r  
P ICCs a t th e  Hospi ta l  a t th e  Universi ty o f 
Pennsy lvan ia  [HUP])  to  S L  fo r  P ICC 
s e c u r e m e n t. P ICCs w e r e  p laced  by  
in tervent ional  rad io logy  res idents  in  1 2 0  (study 
o n g o i n g )  a d u l t p a tie n ts a t H U P . T h e  pr imary  
p u r p o s e  o f th e  stu d y  was  to  c o m p a r e  ra tes  o f 
infect ion. O th e r  compl icat ions w e r e  a lso  
m o n ito r e d . 

S O L U T IO N  
A  nove l  catheter  s e c u r e m e n t device,  th e  S L , 
takes  a d v a n ta g e  o f th e  safety a n d  e a s e  in  
app l ica t ion  o f ta p e  c o m b i n e d  with th e  s t rength 
o f sutures ( see  F igu re  1 ) . S L  works  th r o u g h  
inc reased  sur face a r e a  c o n tact a n d  th e  b o n d  
b e tween  th e  adhes i ve  a n d  skin. S L  is n o t p r o n e  
to  t issue react ion,  is latex free, a n d  is F D A  
a p p r o v e d . S L  is super io r  to  ta p e  b e c a u s e  it ra ises 
th e  catheter  o ff th e  skin, p rov id ing  a n  
u n i n te r r u p te d  sur face o f a d h e s i o n  u n d e r  th e  
catheter.  It is a lso  resistant to  m o istu r e . B e c a u s e  
it d o e s  n o t d isrupt  th e  skin a t th e  p o i n t o f 
s e c u r e m e n t, it is less l ikely to  p r o m o te  
co lon izat ion with b a c ter ia.  Week ly  d ress ing  a n d  
s e c u r e m e n t p a d  c h a n g e s  a l low easy  c lean ing  o f 
th e  e n tire surface,  p o te n tial ly reduc ing  th e  
l i ke l ihood o f b a c ter ia l  co lonizat ion.  

It a p p e a r s  to  h a v e  th e  s t rength o f sutures,  th o u g h  
it avo ids  n e e d l e s  fo r  s e c u r e m e n t. Thus  it 
e l iminates p o te n tia l  n e e d l e s tick in jury to  th e  
h e a l th  ca re  prov ider .  T h e  catheter  is fas tened  to  
th e  adhes i ve  p a d  by  inser t ing its p r o n g s  th r o u g h  
th e  w ings  o f th e  catheter  a n d  th e n  p lac ing  a  
lock ing c lamp . T h e  adhes i ve  p a d  c a n  easi ly  b e  

r e m o v e d  with a lcohol ,  a n d  th e  catheter  c a n  b e  
r e m o v e d  f rom th e  p a d  by  twist ing o ff th e  
p r o n g s . 

R E S U L T S  
S tu d y  l -Pediatr ic  P ICC S L  vs. T h r e a d e d  
T a p e  
P a tie n t d e m o g r a p h i c s  a r e  s u m m a r i z e d  in  T a b l e  
1 . B o th  g r o u p s  w e r e  sta tistical ly equ i va len t fo r  
a g e , g e n d e r , catheter  days,  catheter  typ e , v e n o u s  
site , p e r c e n ta g e  o f tim e  c o n n e c te d  to  IV  tu b i n g , 
a v e r a g e  n u m b e r  o f invasive l ines p e r  d a y , 
a v e r a g e  activity score,  a n d  r e a s o n  fo r  catheter  
insert ion.  T h e  typical  stu d y  p a tie n t was  
a m b u latory fo r  m o s t o f h is  o r  h e r  t reatment  
course,  s p e n t m u c h  o f th e  tim e  “h e p a r i n  locked,” 
a n d  r e q u i r e d  th e  P ICC fo r  th e  t reatment  o f s o m e  
infect ion. 

T a b l e  2  summar izes  s e c u r e m e n t-re lated d a ta . 
S e c u r e m e n t e a s e  a n d  s e c u r e m e n t sat isfact ion 
w e r e  ass igned  by  th e  m e m b e r  o f th e  IV  te a m  
p lac ing/secur ing  th e  l ine. C o m p a r e d  with 
th r e a d e d  ta p e , th e  SLdev i ce  was  quickly 
accep te d  as  a  satisfactory m e a n s  o f s e c u r e m e n t 
by  th e  users  a n d  it d e c r e a s e d  overa l l  s e c u r e m e n t 
tim e . S L  p rov ided  m o r e  days  fo r  th e  or ig ina l  
s e c u r e m e n t a n d  r e q u i r e d  fe w e r  s e c u r e m e n t 
c h a n g e s . 

T a b l e  3  summar izes  th e  o u tco m e  o f th e  P ICC 
l ines fo r  b o th  g r o u p s . P ICC l ines p r e m a ture ly  
r e m o v e d , d u e  to  a  compl ica t ion pr io r  to  i n tended  
course  c o m p l e tio n , w e r e  l u m p e d  into th e  
u n p l a n n e d  remova l  g r o u p . T h e r e  was  a  
signif icant d i f ference b e tween  th e  ra tes  o f 
d i s l o d g m e n t b e tween  th e  two g r o u p s , wi th th e  
S L  o u tp e r fo r m i n g  th r e a d e d  ta p e . Consis tent  wi th 
th is  fin d i n g  is th e  d e c r e a s e d  ra te  o f m igrat ions 
(pa r tia l  d i s l o d g m e n ts) fo r  S L . T h e  ra te  o f 
nonreso l vab le  occ lus ions was  n o t sta tistical ly 
dif ferent.  T h e r e  was  n o  d i f ference fo r  th e  ra te  o f 
suspec ted  infect ion. P a tie n ts w h o s e  P ICC was  
secu red  with th r e a d e d  ta p e  w e r e  m o r e  l ikely to  
requ i re  a  pe r iphera l  IV  to  c o m p l e te  the i r  
i n tended  t reatment  course  th a n  w e r e  p a tie n ts 
secu red  with S L . 

B o th  g r o u p s  h a d  o n e  “o th e r ” ca tegory  cause  o f 
catheter  remova l . In  th e  sta n d a r d  m e th o d  g r o u p  
a  catheter  b r e a k a g e  was  th e  cause . W ith  th e  S L  
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group, one patient developed erythema around 
the securement and near the insertion site, and 
the line was removed. When the adhesive pad 
was removed, there was redness under the pad as 
well, This was treated with a topical antibiotic 
and resolved in two days. Most likely this 
represented a skin reaction to the adhesive. The 
patient had no history of tape allergies. Of note, 
we applied the adhesive pad to two patients with 
known tape allergies for the duration of their 
catheter insertion, and they showed no allergic 
reaction to the SL. 

Table 4 summarizes the costs associated with 
PICC placement, maintenance, complications 
and overall cost of a PICC per completed PICC 
course. SL increased placement costs by $89.00, 
or $1.78 per PICC, which did not reach 
statistical significance. Costs related to 
maintaining line securement were significantly 
different, with threaded tape being $7.83 and SL 
$3.07 per PICC @  < 0.05). Complication costs 
were significantly different between the two 
groups, with threaded tape being $328.68 and 
SL $71.11 per PICC @  < 0.05). This difference 
resulted from  far fewer additional radiograms, 
line placements, dressing changes, securement 
changes, IR procedures, home care visits, and 
emergency department visits. Total average 
costs per PICC of $604.88 for threaded tape and 
$344.34 for SL were not statistically different. 

Study Z-Pediatric CVC-SL YS. Suture 
Table 5 shows sim ilar characteristics for both 
securement groups. Securement was achieved 
faster with SL than with suture and was 
preferred. One needlestick injury was recorded 
in the suture group (see Table 6). Table 7 shows 
sim ilar performance for suture and SL, though 
SL tended toward significance for fewer 
unplanned removals and infections. 

Study 3-Adult PICC -SL vs. Suture 
Table 8 again shows very good sim ilarity 
between the two randomized groups. There was 
a significant difference in the number of 
documented bacterial catheter infections for the 
suture group (5) versus the SL group (0) (see 
Table 9). The other complications did not 
achieve statistical significance. One needlestick 

injury was recorded in the suture group (see 
Table 9). 

OUTCOMES 
Study l-Pediatric PICC SL vs. Threaded 
Tape 
SL significantly reduced unplanned removals, 
maintenance interventions, and catheter-related 
complications. Maintenance and complication 
costs were significantly reduced. 

Study 2-Pediatric CVC-SL vs. Suture 
The health care providers securing the catheters 
preferred SL to sutures and found SL faster to 
apply. SL performed sim ilarly to sutures for rate 
of dislodgment, and it tended toward 
significantly fewer catheter-related infections. 
SL had significantly fewer unplanned removals 
than sutures. + 

Study 3-Adult PICC -SL vs. Suture 
SL performed sim ilarly to sutures for rate of 
dislodgment. SL showed significantly fewer 
catheter-related infections. 

CONCLUSION 
Overall, in these three prospective, randomized 
studies, SL consistently had fewer catheter- 
related complications. As a means of 
securement, SL performed as well as sutures. It 
offered the added benefit of decreased catheter- 
related infections compared to sutures, 
presumably due to decreased skin colonization 
around the insertion site. Because it is 
needleless, it elim inated the risk of suture- 
related needlestick injury during securing of the 
catheter. SL is not perfect, and attention needs to 
be paid to regular assessment of catheter 
securement and changing the device weekly 
with dressing changes. Based on our studies, the 
use of SL should significantly benefit patients 
requiring PICCs and CVCs, and it should 
improve safety for our health care providers. 

ACKNOWLEDGEMENTS 
This study was funded in part by an unrestricted 
grant from  Venetec International and supported 
by the chair of anesthesiology and critical care 
medicine in Philadelphia. We are very grateful 



,,,,,.I,,.111.,III~..IIIII~ PATIENT SAFETY INITIATIVE 2000-SPOTLIGHTING STRATEGIES, SHARING 

SOLUTIONS . , . . . ’ 32 
v Computers, Technology, and Devices 

to the IV team of the Children’s Hospital of hospital department. A m  J Infec Control 
Philadelphia for their eager participation. 2.5(2):77-84, 1997. 

From The Children’s Hospital of Philadelphia 
$Departments of Anesthesiology and Critical Care 
Medicine, and the *Department of Nursing, 
Philadelphia, Pennsylvania. 

11. Dubois J, Garel L, Tapiero B, et al.: 
Peripherally inserted central catheters in 
infants and children. Radiology 204:622, 
1997. 

REFERENCES 

12. Thiagarajan R, Ramamoorthy C, Gettemann 
T, Bratton S: Survey of the use of 
peripherally inserted central venous 
catheters in children. Pediatrics 99(2): l-8, 
1997. 

1. 

2. 

3. 

4. 

5. 

6. 

Met-me1 LA: Prevention of intravascular 
catheter-related infections. Ann Intern Med 
132:391-402, 2000. 
Pearson ML, Hierholzer WJ, Gamer JS, 
Mayhall CG: Guideline for prevention of 
intravascular device-related infections: An 
overview. AJIC 24:262-293, 1996. 
Frey A M : Pediatric peripherally inserted 
central catheter program report: A summary 
of 4,496 catheter days. J Intravenous 
Nursing 18:280-291, 1995. 
Pauley SY, Vallande NC, Riley EN, et al.: 
Catheter-related colonization associated 
with percutaneously inserted central 
catheters. J Intravenous Nursing 16:50-56, 
1993. 
Markel S, Reynen K: Impact on patient 
care-2648 PIC catheter days in the 
alternative setting. J Intravenous Nursing 
13:344-347, 1990 
Weeks-Lozana H: Clinical evaluation of 
Per-Q-Cath for both pediatric and adult 
home infusion therapy. J Intravenous 
Nursing 14:246-252, 1991. 
Maki DG, Stolz S M , Wheeler S, Mermel 
LA: Clinical critique: Prevention of central 
venous catheter-related bloodstream 
infection by use of an antiseptic- 
impregnated catheter. Ann Intern Med 
127:247-266, 1997. 
Mermel LA, McCormick RD, Springman 
SR, Maki DG: The pathogenesis and 
epidemiology of catheter-related infection 
with pulmonary artery swan-ganz catheters: 
A prospective study utilizing molecular 
subtyping. A m  JMed 91(supp13B):3B-197S, 
1991. 
Carsley J, Robillard P, Roy E: Preventing 
needle-stick injury. Can Med Assoc J 
156:1587-1588, 1997. 

10. Pate1 N, Tignor GH: Device-specific sharps 
injury and usage rates: An analysis by 

13. Crowley JJ, et al.: Peripherally inserted 
central catheters: Experience in 483 
children. Radiology 204:577-621, 1997. 

14. Donaldson JS, et al.: Peripherally inserted 
central venous catheters: U.S.-guided 
vascular access in pediatric patients. 
Radiology 197:499-504, 1995. 

15. Chait PT, et al.: Peripherally inserted central 
catheters in children. Radiology 197:775- 
778, 1995. 

16. Trotter CW: Percutaneous central venous 
catheters in neonates: A descriptive analysis 
and evaluation of predictors for sepsis. 
J Perinat Neonat Nurs lO(2): 56-71, 1996. 

17. Wood DW, Bowes-Geddes LA: A 
comparative retrospective analysis of two 
securement techniques for peripherally 
inserted central catheters (PICC) and 
m idlines in the homecare setting. J Vascular 
Access Devices 2:xx 1997. 

18. Valk WJC, Liem KD, Geven WB: Seldinger 
technique as an alternative approach for 
percutaneous insertion of hydrophilic 
polyurethane central venous catheters in 
newborns. J Parenteral Enteral Nutrition: 
151-155, 1995. 

19. Goodwin ML: The Seldinger method for 
PICC insertion. J Intravenous Nursing 
12:238-240, 1989. 

20. Richet H, Hubert B, Nitemberg G, et al.: 
Prospective multicenter study of vascular- 
catheter related complications and risk 
factors for positive central catheter cultures 
in intensive care unit patients. J Clin 
M icrobial 28:2520-2525, 1990. 

21. Maki DG, Ringer M , Alvarado CJ: 
Prospective randomised trial of providone- 
iodine, alcohol, and chlorhexidine for 
prevention of infection associated with 



, I , . . I , I I I I I *~I , I . I . .111,I I  P A T IE N T  S A F E T Y  INITIATIVE 2 0 0 0 - S P O T L IG H T ING S T R A T E G IE S , S H A R ING 

S O L U T IO N S  , . . a,. , ’ 3 3  
v C o m p u ters, Techno logy ,  a n d  Devices 

c e n tral v e n o u s  a n d  a r ter ia l  catheters.  L a n c e t nosocomia l  infect ion. A m  J M e d  
3 3 8 1 3 3 9 - 3 4 3 , 1 9 9 1 . 9 l ( supp l3B)  3 B - 7 2 S , 1 9 9 1 . 

2 2 . C o b b  D K , H igh  K P , S a w y e r  R G , e t al.: A  2 5 . G il RT , K r u s e  JA , Th i l l -Baharoz ian  M C , 

2 3 . 

2 4 . 

c o n tro l led trial o f s chedu led  r e p l a c e m e n t o f 
c e n tral v e n o u s  a n d  p u l m o n a r y - a r tery  
catheters.  N  E n g l  J M e d  3 2 7 : 1 0 6 2 - 1 0 6 8 , 
1 9 9 2 . 
Eye r  S , B r u m m i tt C , Cross ley K , e t al.: 
C a th e ter - re la ted  sepsis:  P rospec tive , 
r a n d o m i z e d  stu d y  o f th r e e  m e th o d s  o f l ong -  
te r m  catheter  m a in tenance.  Crit C a r e  M e d  
l& 1 0 7 3 , 1 9 9 0 . 
S c h a b e r g  D R , Cu lver  D H , G a ynes  R P : 
M a jor  t rends in  th e  m icrobia l  e tio logy  o f 

Car l son  R W : Tr ip le-  vs. s ing le - lumen 
c e n tral v e n o u s  catheters.  A rch  In te r n  M e d  
1 4 9 :1 1 3 9 - l  1 4 3 , 1 9 8 9 . 

C O N T A C T  IN F O R M A T IO N  
G r e g  Schears , M D  
Ch i ld ren’s Hospi ta l  o f P h i lade lph ia  
3 4 ’ a n d  Civic B lvd. 
P h i lade lph ia ,  P A  1 9 1 0 4  
( 2 1 5 )  5 9 0 - 5 5 0 5  
schears@ e m a i l .chop.edu 



I I , , I I I I . I I . I I I I I I . . I I I . I I I  P A T IE N T  S A F E T Y  INITIATIVE 2 0 0 0 - S P O T L IG H T ING S T R A T E G IE S , S H A R ING 

S O L U T IO N S  . . ,,a ,I ’ 3 4  
C o m p u ters, Techno logy ,  a n d  Devices 

Tab le  1 , S tudy  1 : S tudy  P a tie n t Charac teristics* 

C a te g o r y  T h r e a d e d  ta p e  (s tandard)  1  S L  P  I 

* S D  =  sta n d a r d  deviat ion.  

Tab le  2 . S tudy  1 : O p e ra tor  a n d  P a tie n t S e c u r e m e h t In fo r m a tio n * 

C a te g o r y  
O p e r a to r  sat isfact ion a v e r a g e  ( r a n g e , 
m e d ian)  
S e c u r e m e n t tim e : m inutes f S D  
Days  o f or ig ina l  s e c u r e m e n t t- S D  
T o ta l  s e c u r e m e n t c h a n g e s  r e q u i r e d  

* S D  =  sta n d a r d  deviat ion.  

I  

T h r e a d e d  ta p e  (s tandard)  S L  
8 .7  ( 4 - 1 0 , 9 )  8 .5  (‘l-10,  9 )  

1 .4  +  0 .5 7  0 .9 7  -t- 0 .5 0  
9 .0  -t 6 .0  1 3 .7  IL  1 2 .4  
3 9  1 2  

P  
N S  

<  .0 5  
<  .0 5  
<  .0 5  
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Tab le  3 , S tudy  1 : S u m m a ry o f P IC C - R e l a te d  C o m p licat ions* 

* S D  =  sta n d a r d  deviat ion,  P N  =  pe r iphera l  IV . 

Tab le  4 . S tudy  1 : C o s t C a tegor ies  fo r  P IC C  L ines  

Tab le  5 , S tudy  2 : S tudy  Charac teristics* 

* S D  =  sta n d a r d  deviat ion.  

Tab le  6 . S tudy  2 : S e c u r e m e n t D a ta  

C a te g o r y  S u tu r e  S L  P  
S e c u r e m e n t tim e , in  m inutes + C  S D  6 .4  -c 3 .9  2 .4  +  2 .2  <  .0 5  
E a s e  r a n g e , m e d ian  S - 1 0 , 8 . 5 - 1 0 , 1 0  <  .0 5  
S a tisfact ion r a n g e , m e d ian  5 - 1 0 ,9  5 - 1 0 , 1 0  <  .0 5  
Need les tick in jury 1  0  
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Table 7. S tudy 2: Summary of CVC-Related Complications 

Category Suture 
Unplanned removal (%) 12 (24) 
Infection (%) 7 (14) 
Dislodgment (%) 0 
Leak (%) 1 (2) 
Occlusion (%) 3 (6) 

SL P 
6 (12) NS 
2 (4) NS 
2 (4) NS 
0 NS 
0 NS 

Table 8, S tudy 3: Patient Characteristics 

Category Suture P SL 
Number of patients 50 59 
Age, in years f SD 56.7 iI 17.7 54.2 If: 17.8 NS 
Catheter days f SD 25.0 + 28.4 22.2 It 30.2 NS 
Securement time, in m inutes + SD 2.1 Y.!I .3 2.9 AI 2.7 NS 

Table 9. S tudy 3: Summary of P ICC-Related Complications 
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Figure 1, SL Cathether Securement Device Holding a Single-Lumen 
PICC 


